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The Iypothesis of this project 15 that understanding and evaluating the couphng of land-murface,
boundary-laver, cloud and radiative processes in global modsals will lead to a better simulation of the
Global Energy and Water Cyele m both climate and weather forecast models, and make a major
contribution to the goals of NEWS.

Our central NASA ESE ressarch question foeus iz
*What are the effects of clouds and surface hvdrologic processes on Earth’s climate?

Our research methodolozy has already proven mvaluabla i addressing 2 second question
*How can weather forecast duration and rehability be improved?

We anticipate that improved global reanalyses and modals will allow us to address a third question
+How are global precipitation, evaporation and the cyeling of water changmng?

Models are a powerful tool for understanding the coupling of physical processes. We will diagnose,
understand and evaluate the coupling of land-surface, boundary-laver, cloud and radiafive processes m
the GAMAD GEOS-5 analysis and forecast model and its successors, nsing saveral approaches. Wea have
developed a new methedology using the model daly averaged state to miap the transitions of land-
surface ‘climate’ of a model; and to quantify the links between the soil mowsture, the swface heat
fluxes, mean clowd-base and the short-wave and lonz-wave cloud foremg at the surface and the mode]
drnamucs. We will use this methed to evaluate the GEOS-5 model on dailv and seasonal timescales
both on the scale of mver basins and agamst flux station data (such as the CEOP and other long-term
archives). We will also use idealized models to understand the coupling on timescales longer than a day
between the vegetation-coupled evapotranspiration and COs fluxes, the cloud feld and the BL
equilibrizm. We will explore some of the climate controls on the amplitude of the diumal eyele of 2-m
temperature and relative umudity. This evaluation of the GEO5-5 against a range of datasets and
idealized modsls will simnltanecusly lead to mprovements in the mode] physical parameterizations and
the model’s representation of the land-swface and atmeospheric state, and mmprove cur understanding of
the land-surface-clowd coupling m the zlobal ensrgy and water cvele.



